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1020010056505 #^ ^*> : 2001/11/27 

■g- ?fl3ffl^^2l ^^i-g-^(capacitance)4- 

*§^*Hr ^-7^1; 2)1 1^^* £^#^rL# J^l^lfe ^ 27fl-?-^-» 7>^1 2)1 

2^<S#* ^^Kr #31; *)1 2^<a* #^ D > ^71^^ ^ 7^^-*)- 

3*0. ofl*!^^ 2)1 ^Tfl; 2^°!#-§r *fl7l*M 7ll=fl 

a] E--) $\ ^sel^liiS. #7)1; i£2l*li^ *l^-8r 3^ -fr^^l* 
4. 

S. 2e 
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1020010056505 *3 2001/11/27 

f^X\s] ^^{mehtod for fabricating capacitor} 

£ la H li^ ^4 7l#<H] nq-^. ?fls))Al^ *g^4^* 3-91 

5. 2a ifl*l £ 2h^r -& ^*r^-§- JS-?! ^^H. 

200. M>£.^7l^- 202. SE.^^ 

204. *fl 13£ ^€ 206, 222. 7fl^ 

208. cf^^^sle* 210. Ti^ 

212. TiN^f 220. ^ 2^^* 

224. -¥-31^-(R u )^ 226. imel^licS. ^ 

228. -fr^l^ 230. ♦ a^UMR" 

<io> a i£x$£ ?fl3flAlB]( capacitor) ^«<W1 ^ iLtJ- ^lsMm 

? fl3flAlEis] ^-^(capacitance)* 3^3^ t Si 
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<n> ■ajtipas.S. ^ Sh£*fl XlS 7l#2} li-t^r 

oliae) i^si ciHEl t^J- ^<&ii3. °l-g-sm 7ij2(|AiEi 

^ ^34 #71 713 4 £^ a>ohi ^-ysi^ -fi-^sl 

o)i 4e}- n $&$-*$°] HQQ^. =lb\^, «VEX1 #*]7 r i^sWl 44 # 

51X1 #*H4 ^"S^W #<^-i-^ sloi ?Wa]e^ #q-<33H 44 

5H3flAlE^|Sl ^-g-^l 4^44. 

<12> °H144, #sfls] «^4Hfc ^4 - ^44 - 4^r4(MIM)2l 

=?-2i«\}*\ ^sel^l^H ^±S. -?-31-b-(Ru)4* #44^, ^ # J S to fl 444°- 
3. JL-R-41-fr 4fe Ta0N4* ^*>j1, #7l 444 -^-^-^1 ^4* #44-°- 
3.#q, TaON 7flsl|AlE)sl ;§444# 4^4 4^44. 

<i3> £ la 44 £ li^b ^efl 7l^o)] 4^. ?flsJ|4El *$^^-ir H4 ttttS.*] 

4. 

<14> #Efl7l#oll 4f 7fl2|)AlEi ^Mj-Wj.g., £ la<Hl £A| 4 44 4°1 , 4*1 

dt^-^/H-eflt! 4^1 £4^ (102)* 5L#4 451X1714(100) #°11 4443^- 
^4 XI l44f-(104)-gr ^44 #7l XI 144^(104)4 ££e]Ai;a44 
(photolithography) 4^4 *«fl #7l 5l4<3^ (102)-§- 1c#a1?1£4 444<^ 
^£.3*1 i^E. ^(storage node contact)^! XI 171)4-t-(106)-I- *8444. 
<is> o}d\^\ t s. ibofl £44 44 4<4 Aj-7l XI l44fK104)4 £.#4 714 #°i| 

#71 XI I7fl^(106)l- 4514 44^43^-1- * , #71 44^42]€- 

4£ 444°1 £^#e)zi(conductive plug)(108)* «8444. °H, #7l 
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1020010056505 *3 ^ 2001/11/27 

^ i7fl^(106) iJH 2.^«el3(108)fe -8-71 all 1^^*(104) JE^JL 

<16> zi tf-g-, 3£ lc^l ^ -*7l £^#e1n(108)7> 7^ 

ofl i^E^^J (sputter ingWl £]«H Ti*r $ TiN^* *H*H3. ^, #71 Ti 

^ ?J TiN^-i- ofl^Wetch back)sH ufleH ^^^(burrier metal layer)(a2: 
110, 112)-i- *|^tr4. 

<i7> ol jjl, £ ldofl a>2)- $6], 4HI all 2^<a#(12D* 

^"71 all 2^<?!^(121)-g- SSaldt^sl ^«fl *7l uflel^ 

^•##(a2)2)- tfl-g-S ^#A]7l^ ^ 27fl^(122)» *§^%r4. 

<18> £ le°fl 5EAl^ B>Sf £°1, -8-71 all 2^<a*(121)-8-°il #7l a)J 27fl^-?- 

(122)1- §£^- PVD(Physical Vapor Deposition)^^-^^. iSel *| JcS. ^ ^ 
,g.g. i #.Ell^-(Ru)Bf(140)* ^tr^r. °H. #7l ^ 1 -f-iWRu)^ (140) 

•S^ *3-8- pvd^bK*1:e*1) iJHH 

<i9> n t&, S. lfofl £a1€ yJ-2}- ^o], ^-71 ail 1 *4*(Ru)*Kl40) 

CVD(Chemical Vapor Deposition)^-^ all 2 **l|*(Ru)'*r* *«r*H €*Kr 
^121 ^.<||*(Ru)t(142)* °H, all 2 ^*(Ru)^ ^ v *3 

£. -# 7 ) FVDfltH xfl l Jf«H*(Ru)«r(140)<>l 7l#* ° 1*^1 7H CVD 

a«ul ifloflAi ^l^tr4. 

<2o> #7} -f-Ell-H-(Ru)^ ^-§- CVD'&'S ^.S 1 ?]: ^l^*>7ll =1^ *>-¥-^ *fl l 
^<g^ S^H^ #^^r£7> ^e)JL, SEtr ^■tfl-H-(Ru)^l-^' : 'l -Ir^stl^^r. 
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1020010056505 #^ <&*tr'- 2001/11/27 

<2i> ir)-^, ?fl3flAlElfil i£e)x]tH «§^-g- ^-Efl : ff(Ru)^-(142) 

^ PVD«o v, a^-S. *ll 1 #-^l-H-(Ru)^-(140)*- *SJ-« ^"71 l^-Efl^-(Ru) 

e]- (140)^1 4*1 CVD^^-S, 4 2 -^-iWRiO^-i: #^ v sfe ^-!1S 

4. 

<22> O] Jjl, £ lg<Hl £.Al^ H>21- ^-Ol, *H 2^.^^ s. El l-( Ru )DV 

-I- °fl*l«Jjs}cci ?B3Ba1e-1^ *l^-(143)-§r ^tb^. n^Jl *ll 2^<a 

<23> oId^, J£ ih°fl 51Al£ «>2l- ^BBAlE)^ isej^i-c #^-(143)* 35. 

^ -^-^^1^(126)* fl^Sj* 5. liofl 3E*1« Hi-fi}- ^Ol, Aj-7l -fr^^|*(126) 

Aj-ofl 7 fl3llAlElS) «3H S 3^(130)^ ^Aj^-cf. o]^ r % 7 ] -B-^^1*(126)^.S 
Jl-fr^*^:* 7}# TiON^-* °l-g-*Kn., #71 #Ell°m^^(130)>lS.^ ^S.^ 
^liiiEL 3^- -g-^t!- PECVD ^ LPCVD^ -§-*<H 2l«fl MRiO^M- 

3<S*t=K #71 -t 31 ole ^(i30)o.s -f-iWRu)^ cflAlofl TiN^"* ol-g-^r 

<24> nelM-, #2fl2l 7fl2flAlEl ^A^j-^oflA^ ^£S]*li^. ^-g- 

(Ru)Bl- #2)- Al, PVD CVD ^isfl ^s^ilS.*), PVD^bHaI CVD^ 

^3.3) ol^Sflo> sfe g- ifl(step)«l #7>S)^ €-^|^ol 
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< 25 > ojog ^ ^7] 3*fl 3-2-3., sflifl 

[*^^ ^ ^ a)-g-] 

* 7fl^M?lfe *fl l7fl^-f» 7>^l *fl 1^<S#* ^! *H l7fl^-?"» *fl 

27fl^» 7>^1 *)1 2*3<a*-§r ^*Kr #7)1; ^ 2^<S# ^H] #«l-snV 

# Sfe -fr^l** #31; g S^ls^* 

<28> £ 2a £ 2h^r **S<fl ?fl*WEl 3^ 43* ^ 

<29> a. fflsflAlE] ^a^hj-^o.^ £ 2a°fl £7.1=1 *\&r , ^ , 

^3 £^^^(202)* S^-* «V£^7|^-(200) A l^<a#(204)* ^ 
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*V 3f. t #7} Xl l^<a#(204)# i£Sli^L5l-2l ^«fl 
(202)-i- lr.#Al?l^ *ll l7fl^-(206)» 
oo> o]o\x\, s. 2b°ll v}<% Qo] t ^-71 Xl l^<a#(204)* 7]^ ^ 

<H1 Xl l7fl^-?-(206)* ss^- ^^-a^** ^f, ^"71 t^^sm* 

-iizt*H £^l-e^(208)l- ^tW. °H, -8-71 ^^El^f^ Xl 1^ 
•Sf^l *M 3-^, -£ 2b°ll «>4 ^(208)^8- 

-<3i> zl t|--g-, £ 2c°11 al-sq- tfo], ^-7] Aj-ofl ^-71 XI 17)1^(206) 

ifl2] £.^#5111(208)* SS.^- Ti^ ?J TiN^M- *Hl5. f^tt ^, #71 Ti 3 }" 
^ TiN^-i- oil^sH «11el<H =-^( a2 :210, 212)^- 
<32> ol^ ( £ 2cH 5^13 h><4 S-o], ^1-71 uflsH^(a2) ^ Xl l^<a#(204)* 2. 
71^: XI 2^<a#(22D* ^, #71 XI 2^<3f'(221)-g- 

ii^.e|-s| -g-^ofl £^«e^(208)2l- cfl-S-^ ^#^7lfe XI 

27fl^(222)» 

<33> #71 *]] 2^<g#(221)£- o] ^olH 7fl afl a] iS^^licH. ^ 

<34> oHAl, £ 2e°11 £*1€ «>SJ- ^°1. XI 2^<?!#(221)* 7l« ^^<Xl # 

71 XI 27B^Jf(222)* ^•Ell : 0-(Ru)el-(224)* f^^cf. olnfl, aj- 7 ] =e)] 

*(RuW224) ^ ?3£r CVD ^tH(nl£.Al) tflo)H Meli(2,4- 

^-^■cl^.t)lol£)^l-§-[Tris(2,4-octanedionato)tutheniuni]-i: PECVD(Plasma 
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Enchanced Chemical Vapor Depositon) ^<LsL #*rtr 4*1 OD%»\ 

vlHH LPCVDCLow Pressure Chemical Vapor Deposit ion) ^^^-S. ^r^tr^r. 

<35> #7} -f-Efl^ ^z}- ^£ ^-71 CVD^«17> ^V4l7}^7> 4^ 4=-*? SCCm°- 

3, tfl^ tfSH 4 1 mTorr xfl*l ^ TorrS. 

<36> g^, ^71 ^-Efl%-(Ru)^f(224) 3^ 71^-i- 200~350t £3E» 

-S-Eflofl^ ^1<8*M, 100~300^S(Watt)^ R.F.bHN* ^tH}. 

<37> zl 4^-, #7l ^-Efl^-(Ru)^(224)^l *ll l<S*i &l(242)» ^tr^r. #71 *fl It 
*|e|(242)fe 600~1000t:sl 10 sccm-lOslm 3\ N 2 7 r i(240) 

<38> O] 41, £ 2f<Hl H}<4 ^l, ^-71 ^-Efl^-(Ru)Bf# 5^ 713)3 

(CMP:Chemical Mechanical Pol ishing)^ *]ZfSH ^3 ( C yl inder)*§2] 
i£e]^lt= #^r(226)-fr $^4. *)1 2*)<3*-8r #^ ^ ^^-S. 

^11 71*4. 

<39> £ 2g°fl i*l€ Hr^r ^ 0 1, ^^"(226)* ^ -n-^l* 

(228)* ^^trtr. 

<40> olnfl, ^-71 (228)-2-3.fe TiON^-g: ^trCr. -£71 TiON^f* TiCl 4 

if 170~190t:^ -R-^lSl^ 7lS]-7l^A-l 7l^Efl» °J-tJi, <£-§-7l-^<?! 

NH 3 7>i# 10-1000 seem -fi-^S. ^•^trCf. Sth «J:*S.2l <y-<3£- 0.1-1.2 
£=(Torr)» -fWl-Jl, 300~400*C£:£S 7><1^ 7}®*\] TiON^M- ^Sf^r. 
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<4i> zl cj-g-, £^<H1^ £A]s]^ ^-^^1^(228)* iME^llcS. 

^^•(226)* 300~500TC^ £r5.°lH #4^ D 1- -#3)3 N 2 07>i SEfe 4<2)>a/Q3*l 

<42> o] -f, 500~650°C^ ^S^H -fr^aj|*(228)^l Ti0N4 vfl$| <&i(C) *ll 

<43> ol<H^, £ 2h°fl y}<2}- -fr*l*l|*(228)* S^r #3MM*H^ 

(230)* ^3:4. olnfl, #71 s Efl olE^^.(230)*.Sfe ^£.34^2. £^-(226) 

4 *>8o.s ^-E)l^-(Ru)^-* #4sH 4-§-^4. #4 #^H«>im^(230) 
5.3. ^-3l^(Ru)4 cflAlofl TiN4* ol-8-« ^ £ &4. 

<44> oi-y-oflA^sf ^-o], .g. ?fl^A]El ^^^HH^ isel4££ 4^ - 

-8- -¥-31t3-(Ru)4-§- 44^1 CVD^tH PECVD ^ LPCVD ^g-^N s)«fl <3^3 

3. *3 i^(step)* *r &4. 

<45> at!-, U^^IM^ PECVD«J-^ ^ LPCVD -g-^ofl SlSfl ^M^-(Ru)4-ir <S^aj 

5 ^-%<L^, ^-Efl-H-(RU)^ ^4 H 1* ^7M?1J1 ( *41fc-(Ru)^«* 

*1?M S-fr ?IM44a| ^^-§-^4 ^ Y^^fl-* sks.* «r sa4. 
<46> 714, -S- tf^-fr ^ -2-4-I- «S$HH 44-4^1 -S4tt 

*r X14. 
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i] 

-*7l A l7fl^f» ^fl+fe £^SBlrL» ^sKr -a-Tfl; 
^"71 *| l*i<3# #o)] #71 £.^#e)ZL# i^Mfe *)] 27fl^Jf» 7>^1 2€ 

^-71 ^ 2*3 «e|-^«> ^71^-^ $ <S 

^^O-S. ^7-]7H -8-71 *)1 27fl^« ^*Kr £31; 

5i^7l SHH ^7] £*l#°fl Til i^^hI* 3l*8*Kr #31; 

^•71 *ll 2^^#* ^l7l5H =11 A] E)S] iS.Sl^l^5L :£-=-§- «g^gf|.^. 
2] 
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m^*} 3] 

13 t 1 * 5] 

j*n 200~350°C^ ^r£Sf ioo~300sq-ssi 4 
13^* 6] 

*fl HM &<H*1, "8-71 <M^el^ 600~1000rs1 ^i7}if lOsccm- 

10s lm 3 ^*>fe 5J* ^8°-S *Hr 7fl*M3 <S^«<Hi. 
I^t 1 * 7] 

l^T-ty 8] 

4 7*M sa«H^i . #71 TiON^ 3^9* TiCl 4 ilit 170~1901C^ £515. -fr 
*l£)fe 7l3*-7]4M 7l^Efl# °1 !-:□., NH 3 &-§-7}-i» 10~1000 seem -frtAS 
^-g-*Hr 3-1- #3-2.3. *m JflslWiH ^^ M o v, a. 
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*l] l*J-°fl Sl^i, ^71 TiON^ *-§-iM 0.1-1.2ISS 

JL, 7]^-^ ^r£# 300~400°CS. ^J* ?fl 3 *fl A l E 1 ^^ w o v 

10] 

^1 l*J-°fl Xi'H^, -*7l -fr^l^l 300~500°C^ £r£.°lH l-^°> ^-Eflal N 2 0 

»1 11H -# 7 1 tt^I* 0 )] 500~650"CS1 £-£<>lH |i?}it ^>-§-*><^ 



19-14 



1020010056505 



^ 2001/11/27 



IS. la] 



-106 
-104 
-102 
—100 



[51 lb] 

108 




[51 1c] 

108 




100 
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lei 




100 



[£. If] 




[51 lgl 




[51 lh] 
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[5L li] 



108 




urn 



R§|gj8U-128 



43 



2a] 











-206 

204 


Cfivr-'^.'^'-a - zvz 

^900 



IS. 2bl 



208 



[51 2c] 




•200 
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[51 2d] 




[51 2e] 

N2 

J j~-240 
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2g] 




•200 



[iE 2h] 



II 



i 



o?ogtf?^ — 230 



£-^228 
- £-226 




200 
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